Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.012 Å; disorder in solvent or counterion; R factor = 0.081; wR factor = 0.290; data-toparameter ratio = 10.8.
The title compound, C 34 H 25 Cl 3 O 3 S 2 Á0.5CH 3 OH, was synthesized by the reaction of thiophene-2-carbaldehyde with acetophenone and NaOH under solvent-free conditions, using tetrabutylammonium bromide as a phase-transfer catalyst. The central six-membered ring adopts a chair conformation with the bulky thiophene, 4-chlorophenyl and 4-chlorobenzoyl substituents in equatorial positions. The hydroxyl group is in an axial position and forms an intramolecular O-HÁ Á ÁO hydrogen bond to the carbonyl group of an adjacent 4-chlorobenzoyl substituent. The methanol solvent molecules are disordered equally over two positions within onedimensional channels, with site occupancy factors of 0.25.
Related literature
For related structures, see: Luo & Shan (2006) ; Huang & Wang (2007) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 2,4-Bis(4-chlorobenzoyl)-1-(4-chlorophenyl)-3,5-di-2-thienylcyclohexanol methanol hemisolvate X.-F. Wang and X.-Q. Huang
Comment
The title compound (Fig. 1) was synthesized by condensation and Michael addition of thiophene-2-carbaldehyde with 4-chloroacetophenone under solvent-free conditions, using tetrabutyl ammonium bromide as a phase-transfer catalyst. The bond lengths and angles are comparable to those observed in the related compounds 2,4-dibenzoyl-3,5-bis(4-methoxylphenyl)-1-phenylcyclohexanol (Luo & Shan, 2006) and 2,4-dibenzoyl-3,5-bis(2-thienyl)-1-phenylcyclohexanol (Huang & Wang, 2007) . The hydroxyl group in the axial position forms an intramolecular O-H···O hydrogen bond to the carbonyl group of an adjacent para-chlorobenzoyl substituent ( Table 1 ). The methanol solvent molecules lie within channels running along the crystallogaphic b axis, and are modelled as disordered along those channels.
Experimental 4-Chloroacetophenone (6.25 mmol), freshly distilled thiophene-2-carbaldehyde (3.125 mmol), NaOH (6.25 mmol) and tetrabutyl ammonium bromide (1 mmol) were mixed with a glass paddle in an open flask. The resulting mixture was washed several times with water to remove NaOH and recrystallized from methanol to give the title compound as a crystalline solid.
Elemental analysis calculated: C 62.03, H 4.07%; found: C 62.08, H 4.02%.
Refinement
H atoms were positioned geometrically and refined using a riding model with C-H = 0.93-0.98 Å and U iso (H) = 1.2 or 1.5U eq (C). The H atoms of hydroxyl groups were placed in idealized positions with O-H = 0.82 Å and refined as riding with U iso (H) = 1.5U eq (O). The crystal diffracted relatively weakly and the data are therefore limited to θ max = 22.5°, with ca 50% data observed at the 2σ(I) level. The resulting structure is therefore of relatively low precision. The methanol solvent molecule was refined as disordered over two orientations, each with 25% site occupancy to give reasonable displacement parameters. The C-O bonds were restrained to 1.45 (2) Å and the anisotropic displacement parameters of all atoms were restrained to have approximately equal components. 
